Fatty acid (FA) composition of adipose tissue and breast muscle was determined in broiler chic kens fed from 8 day of life till slaughter on wheat-soyabean meal diets supplemented with different fats. The following fats and fat sources were used: beef tallow, lard, soya oil, rape seed oil or mixtures of tallow and soya oil, linseed seed and lard or rape seed and lard. The dietary fatty acids (FA) profile affected FA profile of lipids and the proportion of n-6/n-3 PUFA in broilers. The supplementation of diet with beef tallow caused the highest surplus n-6 over n-3 PUFA in adipose and breast muscle (11.9 and 10.3, respectively). The proportion of n-6/n-3 PUFA in adipose tissue and breast muscle of birds fed on diet supplemented with the mixture of full-fat linseed and lard (1.2 and 1.6, respectively) was the closest to the proportion of these fatty acids recommended for humans.
INTRODUCTION
The energy density o f broiler chickens diets is high and reaches 12.5-13.4 MJ o f metabolizable energy (ME) per kg o f diet. In Polish conditions the main cereal used in broiler diets is wheat, o f relatively low M E value, so the including fodder fat or full-fat seeds is necessary to optimize energy level o f diets. The composition o f fatty acid (FA) in feed influences the composition o f lipids in avian eggs and meat (Leskanich and Noble, 1997) . Recent dietary recommendations pertaining to the consumption o f dietary fat in humans have stressed the importance o f lowering the proportion o f saturated to unsaturated FA and the proportion o f long chain n-6/ n-3 polyunsaturated fatty acids (n-6/n-3 PUFA), as it may have beneficial effects on human health.
The aim o f the study was to compare the effects o f fodder fats o f animal or plant origin and full-fat rape and linseed seeds added to balanced diets on fatty acid composition o f lipids in broiler meat and fat tissues.
MATERIAL A N D METHODS
Three experiments were conducted on 140 broiler chickens. There were Hybro females (Experiment 1), ISA 215 cockerels (Experiment 2) and Cobb 500 females (Experiment 3). A l l birds were fed similar low fat diet for the first 7 days o f life, then they were randomly allocated to groups o f 20, kept in individual balance cages and fed ad libitum pelleted Starter type diets differing in supplementary fat (Table 1) . Birds in Experiment 1 were fed diets 1 and 2 containing full-fat seeds, in Experiment 2 diets 3,4 and 5, and in Experiment 3 diets 6 and 7 containing supple mental fats o f animal or plant origin. Twelve randomly chosen birds from each group were killed by decapitation at 21 (Experiment 1), 35 (Experiment 2) or 29 (Experiment 3) day o f life. Samples o f 10 g o f left breast muscle ( M pectoralis major) and abdominal fat pads were collected from each bird. Samples o f meat and fat from 4 birds were pooled by tissue type, packed in polyethylene bags and kept in -18°C prior to analysis. The tissues were homogenized and total lipids extracts o f tissue samples were prepared by the method o f Folch et al. (1957) . The fatty acid methyl esters were separated and measured on Hewlett-Packard 5890 gas chromatograph with flame ionization detection according to Rotenberg and Andersen (1980) and Paterson and Amado (1997) .
RESULTS
The experimental diets contained relatively high proportion of added fat, which made about 80% o f total fat (Table 1 ). The proportion o f fatty acids (FA) in diet depended mainly on the type o f added fat, the diets supplemented with beef tallow or lard were richest in saturated fatty acids (SFA). The most polyunsatu rated fatty acids (PUFA) contained the diet supplemented with soya o i l , fol lowed by diets with linseed and lard and rape seed oil. The content o f PUFA was relatively low in diets supplemented with fats o f animal origin. The diets supple mented with soya o i l and/or tallow were characterized by surplus o f PUFA n-6 over PUFA n-3 (6.8 to 7.9); the proportion o f these FA in the diet with linseed and lard was 0.9 (Table 2 ).
In abdominal fat o f broilers SFA content was highest in group fed on the diet with tallow, followed by group fed on diets with tallow/soya o i l and lard, lowest in group fed on the diet with rape seed oil. Most PUFA contained abdominal fat in group fed on the diet w i t h soya o i l , least in group fed on the diet w i t h tallow.
The proportion o f PUFA n-6 to PUFA n-3 in the group fed on the diet w i t h linseed and lard was 1.2, in the group fed on the diet containing tallow was 11.9 (Table 3) .
Lipids o f breast muscle contained most SFA in group fed on the diet w i t h tallow, followed by group fed on diets w i t h tallow/soya o i l . The content o f PUFA
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was highest in group fed on the diet with soya o i l , lowest in group fed on the diet w i t h tallow. The proportion o f PUFA n-6 to PUFA n-3 in the group fed diet w i t h linseed and lard was 1.6, in the group fed on the diet containing tallow 1.3 (Table 4) . (Tables 3 and 4) . However, in contra ry to the findings o f Yau et al. (1991) the shift in SFA / M U F A proportion in both tissues due to the intake o f highly saturated fat from tallow and lard containing diets was not as great as might be expected. In the diets with tallow and lard this proportion was 1.54 and 1.28, in birds fed respective diets it was 0.59 and 0.54 in adipose tissue, 0.76 and 0.63 in breast muscle, respectively. In the diets with lin seed and rape seed oil SFA/MUFA proportion was 0.8 and 0.15, in birds fed re spective diets it was 0.55 and 0.31 in adipose tissue, 0.82 and 0.48 in breast mus cle, respectively. It indicates on the ability o f the chickens to keep this proportion relatively steady. The process o f desaturation o f absorbed fat is however limited and may lead only to FA with one double bond.
The deposition o f linoleic (C 18:2n-6) and a-linolenic (C 18:3n-3) acids in adipose and breast tissues was more correlated with their content in the feed. From dietetic standpoint not only the amount o f both above mentioned FA, but also the amount o f FA o f 20 and more carbon in the chain o f both families [especially A A (C20:4n-6), EPA (C20:5n-3) and D H A (C22:6n-3)] is important, as well as the proportion o f total n-6/n-3 PUFA (Leskanich and Noble, 1997) . The proportion o f A A , EPA and D H A found in adipose tissue were very small or negligible, in the breast tissue they were higher. Shift in the proportion of AA/sum of EPA and D H A in breast muscle lipids responded to the proportion of their precursors, linoleic and a-linolenic acid in the diet. Birds fed diet with tallow deposited fat o f lowest total PUFA and a-linolenic acid content, and had the low proportion o f A A , EPA and D H A in breast lipids. The big surplus o f linoleic over a-linolenic acid in diets was reflected not only in proportion o f these acids deposited in adipose and breast tissues, but also affected negatively the proportion o f EPA and D H A in breast muscles and the proportion o f total n-6/n-3 PUFA, which in birds fed diet with soya oil averages 7.9 and 9.0, respectively. The proportion o f total n-6/n-3 PUFA in food products, fulfilling the demands o f health-conscious consumers, should average from 1 to 5, so from dietetic standpoint the best fat supplement to broiler diets were the mixture o f linseed and lard, followed by rape seed oil and the mix ture o f full-fat rape seed and lard.
The results o f the experiments indicate, that animal fat, supplemented with full-fat rape and linseeds may be recommended as a source o f energy in broiler chicken diets.
